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Summary

SHEeern. S A& Brook, 1B (2003) Fncounter 2002 expedition 1o the Bsles of S raneis, Seath Australiv:
Revl fishes. Trany, B See, S Awse 127020, 269-2749, 28 November, 2008,

Reef Nsh populstons of the Tsley o St Frmeis were surveved by visial censos along tamseets o 5-240 11
depth and overa mnge of exposures (o swell Overall mean densities of 0.5 i swere recorded dividad wmong
5 groups: (1) mid-witer specics. mainly plinktivores ind macraphage camivores; (2) species associated with
A0 bothoms o scaarasses; (3) reel=dwelling species, mamly heathic carnivores and hesbivores, thal swin
within 12 m ol the ulgal canopy: (4 reel=dwelling species living under the alzal canopy or close w reef”
atrnctires, and comprising benthic cormivores. anmmivores antd herbivoress and (5) eryphie or cave-dwelhng
species. mostly carmivores oF plankiivores. The very hieh abundanee of fishes recorded. termed (he ofVshore
pshndd effeet, s hypothesised (o be due 1o high Tocal reel productivity. @ high carbon subsidy from the
strraunding seas. und Low Tishing pressure. duveniles of saime species tecruited i particulur habitls delined by
depthand exposute, and abundanees of postpuvenites varied alonge depth amd eaposure gradivots, The paterns
ol dishibubion suggest, in the case vl wrasses and leatherjackets, habitn paritoning simong sunilar co-peearring
spwecies, 0 the case of the herring cale. difterental Tood ahimdanee, e, i the cose of the sealyhin, o grodien
i topagraphic complexity.

Ky Wors: Reel fishes: wimsses: lenhergackets, southern Austealio: (cophie fish groups: Fish disteibution
prttlernss Fishe abundaney patternss ofTshore ishmd eflecr,

Infroduction

Shallow temperite reets are known w be highly
productive systenms yet the structure and conposition
of lsh assembliges ae vivlually unknown in South
Auvstralin. although  knowledge has  adyvanced
claewhere i southem Australin on fishes ol shallow
reels (reviewed by Jones & Andrew 1990, Bajren
1995 Turner & Normaun 1998 Curley ¢f af 2002Y,
The only published aecounts of coastal recl Tishes im
South Australin are those of Kuier (19383) and
Branden o al- (1986) whocompared two 1ish censiis
technigues i the tnvesbigator Group ol Eslands,

The Ineounter 2002 expedition to St Franeis 1sles
i the castern Cirear Austenlian Bight from 16-26
Lebruary  (Robhinson  er ol 2003)  cove  the
opportunity 1o survey the fishes of these offshor
islands. C'oastal reet fishes have been heavily
explotted i southern Australia lor many decides by
spearhishers (Johnson 1985a.b) and anglers, so thal

pristine abundances of fish are now race. The Isles of

St Francis are very lightly Oshed by ane or two
fishers from Ceduna, and the fish assemblages. like
thase of the Thvestigator Groap, Moy be considered
representalive ol nutural assemblages. onee common
on yinkand coasts.

Ui Rosgave b Petlows Sonhc Aosoaban Rescac)e gl
Dovclopmant Ihstitute, 10O Bov 1200 Tlealey Beach, Sowth
Svte bt 022 Tl shepherd Seores b sangay i iy o
PO Ros T Namransdl e Soath st 5024

It is known that water movement and depth
eradients wfluence the composiion ol reel fish
assembloges as o well as macrophyte communitics
(Shepherd & Womersley 1976) mwhich fish reside
und reerunt (Jones TORN: Jenkins & Wheatley 1998).
The purpose ol this stuwdy was 10 quantily  the
ubundance und size structure of reet” fishes glong
depth and water movement gradienls woa relitively
pristine environment. amd so gain insights into

Juvemle hubits, und abundances ol adulis on

coastal reels around affshore islands Secondary
purposes were we gather data for futire regional
ceosysten modelling. and for the selection of marine
reserves i suyts Arehipelugo.

Methods

[he fsles of St Fruners are exposed (0 sirony
previnling south-woesterly swell as well as seos from
the south-cast generated by strong south-casterly
winds  during  the laie sommer (Shepherd &
Womersley  1976), The  amugl  sea suiface
temperature tange is o 4 205C with cooler
bottom  waters during upswelling perigds, gl
penctration is generally high and corresponds Lo (ot
for Type 11 ocemmie water of Jerloy (1908) (sce
Turner & Cheshire 2003),

Rocky substratum s ol moderite 1o steeply sloping
uranitie roek arrhyolite (Robinson or gl 19968 Ferris
2003), comprising jointed blocks | 5 m in size,
forming between and under them numerous crevices
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and  oceasional  caves. Calearcous  substrata,
comprising continuois or Tractured acoliamte reel to
-5 m deep, oceur on the sonthern shores ol Petrel
Buy and on the north side of Treeling Island and
provide u  topographically  complex habitm
(Womensley & Baldock 2003). Generally, rocky
bottom mueets the sund al about 100 m depth on
sheltered shores. increasing to 25 30 m on fully
expased coasts. Overall, topograplic complexity,

while it varied on o small scale, at the scale ol

sampling i this study (100 200 m) varied litle
between sites, but declhined somewhat with depth as
block and boulder sizes decreised.

Dive sites were classificd subjectively according to
exposure to swell and given an exposure index (£1)
ranging [rom O — < (o cncompass the range of water
movement from extreme shelter to extreme exposure
10 southwest swell (modified trom the clussilicatory
procedure ol Barrett er al. 2000). Tuall, 17 stes were
selected to cover the full Bt range (0 ) from depths
of 3 20 myat 3 mdepth intervals. Dives were within

CEdyvine, K05 & Baker, 1L {1999) Marine heritage vahies of 1he
SElranads Tsles amd Inveshgator tless South Aushalin. SARDI
Final report 1o Austration Hetitage Commussion. 360p - fgeres,

I (rarely 2) m ot the nomiaed depth. However,
provailing swell and southerly  wiads  lareely
resiricted dive sites w those with a northerly aspect,
and in consequence restncted the statistical analyses
pussible.

We used the standard visual census method
(Barreu & Buxton 2002) w estimate the size and
mnmber ol fish ab” all species observed other than
sl ervptic species. The diver swam with a reel snd
S0 m line on a given depth contour, and recorded all
lish within a 5 m swathe 10 a licight ol about 3 m in
the water column. The diver swam about 1 m above
the algal canopy at a4 constant specd and did no
attempt to search for small (<10 cin) cryptic species
under the algal canopy, but did record juveniles ol

Taw e b Distribution of conuses on depth aud exprosine
index wradienis. Expasure indices range from 0 4 it a

deptlh rauge from 3 2.
Exposure  Index
Deptli () 0 | 2 3 A
s 3 ] 3 3 4
1 3 6 Al 4 1
IS - - 3 3 -
0 - - 1 3 h
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e, T SeRemate dueeran ol thy spatisl orgorzatim o) e
(ixhes e the water column, Coorgy | pelage o mid-
ST Species, Giroug 208 SPeCics ving in seagriss o en
solt hortoms, Group 3 s spectes with restricted range vn
rocky subssiraty (e sswim within | m ol e algisl canopy.
G isspecies with localised range that live inder ihe
alzal connpy. Group s covpre species lvng m cinves o
crevives. See text b larler details

Birger species seen i erevices and caves withi the
nren covered by the swathe, Fstimates of 13sh sizes
were recorded In S em size elasses 10 ) o osize,
then i e sive elasses 300 S0 e S0 70 e

70 cm, i the Tast graup we esnmwned the siee ol

cach fishy Divers were previonsly  tmined and

eapericneed i nnderwater Tish surveys, There were
2 yeplicate censuses per sile ol cach available
depth interval, as reeanmiended by Branden ¢ ol
11980), exeept swhen divers werg restricted by diving
fime limits, Underwater yvisibility was usually 10
I3 . but during days ol mederite swell with o lower
vistbibiey ol =N e we conducted eensuses ne Petel
Bay ot S 10 m depile hnoally 83 wansects, cach
covering 250 m’', were done ot the 17 sites <shown ju
Fre. T disteibuted imong the depihs and 1S shown
in Table |

Tnveniles ab some species, nowhly ake labrids
VNotedabras tetrieus, Tustealahicns macidatns, and
Opdnhatinolopis lincolainx). western il
Chelmonops cariosus, and scolyfing Paeia victorice,
were pederntely conmon i osoaie censises, We
used Ihe O T e size class as an mdes ol thew
abindanee, exeepl for blue groper, dddiocrodig
wophhd, where we nsed the 8 20 em size class Tor
yusentles aued the 200 60 e size elass lor sub-udules
Gilter Gillunders 19970, The habitats ol juveniles,
where abnndant, were detingd interms of location on
the depi=b) ziadicnt.

Abidanees of 10 sile-atiached species wilh

49%0ocenrrenee 1 nanseets were exiimined for

conrelittions with depth (9 speciesy and 11 (3
species)  Por three species of - labrids with
antogenetic shilts me habign we examined paterns
for sl and Lise size classes separately,
Correlations swere also exinined between 1) The
abundance of hevring ale, €kas cvarromelas, and
homass ol its prelerved food, Foklonia, using
biontass data 1vem Shepherd & Womersley (1476)
and Fdyvane & Buker (1999)0 and 12y 1he change o
the sex ratio ol the blne-thraated wrasse, N rereiens.
with depth. This  wrisae s w0 projogynouns
hermaphrodite ¢Shepherd & Clarkson 2001 Smith e
ol 2003) and rcaches sexual muturity a~ o lemale
from 13 20emSmith or ol 2003 G b Edgar pers.
comni). Assunoug sesnal maarny w13 eniyowe
saleulated femalemmale sex ratios for cach Inmsect,
and eximined the decline mothe sex rato with depth
Inall. 200 earelations were caleuluted. so. by chanee
alone, ong s expected 10 be sigmiticant ar P-0.03
Levels ot significance at P= 0000 shoukd therefure be
aecepted with cautmn,

Correlations ol species” ubundunces with depth, o
comtimions vaible, were tesied with purametric
featse el corckitions with 11, measured on g
ardumb scale, and winh sen ratios, were tested with
the Pearson pink non=parimmetne test (Conove
1980)

Intormation on hile habit was based on o
ubservations, and nomenclature aml dict of fishes
waere vanoosly extrocted T the publicaions at
Fdgar e af (19821 Gomon o ol (194): Fdgar
{1987 IlulLlum & Swinnston {1999 /\mllw
(1999) and Kuiter (2000).

Resnlts

Sievctnee of Pisle Asemdhlages

We recogmised live ceatogical groups ol fish (el
[Tanmielin FOSRy according o hite halvit and hehuvious
(g, 2

Gronp |, pelagie or mid-water specics thal rnge
widely mnd swim ahove veel habitats. usially o

schoals o wnwdl wroups. They e nunnly
plinktivores and macrophage cinmones,
Group 20 species that hive and lvad among,

seagrasses or on sandy boom, but accasionally visi
adiacent reel hubitats. They ure mainly bembic
carnisores,

Group 3z demersal reeldwelling species That swim
within -1 2m ol the algal cannpy. Thev are henilic
camivores. onmvores and herbvores usially with
home ranges thin estend over tens of inetres feg
wrisses) 1o kilometres e zebrp fish, (mt,/lw
zehra).

Group 34 reet-dwelbnne specaios livinge umder the
aleal canopy or close o reet structures with some
rehet, and useally having soall home ranges or
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Iig. 3. Length-tfrequencey distributions of conmaner reel lishes. Dai combined Tor all sites unless otherwise mdicuted.
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PaRLE 20 Lsd of spucies reconded i ccnstses aevonding lo coadagical gronp Moars deasiy i accapied bansecls v yiven
for conly speciex i b 230 - o prean size i e, Meoovel s the percomiaee of alf troansecis o hiclt the species
was recoreked. T s fecdmg npe. O cantivene: Poplankitivore: O omafvere: BC—bentfne caranore: H=herbivore.
Exposuee by = EL seo = swdard cron (Overall meant densities jor cacli sronp o afl transeets are given in hold

Conmmon name

Group 1

Blue morwong
Long-tinned pike
Snuck

Sea sy eep

Banded aweep
Butterlly perch

Rarber perch

Ol wake

Tommy ralt

Muan density [9.4
Coronp 2

Silver (wlhite) frevally
Red mullet {eoul lishy
Yellow fin whiting
King Creorge whing
Sand {skipgacky irevally
Sumthens silver belly
Mean densiy 1004
Group 3

Western blue groper
Long snouted boorlish
Dushy morvony

Silver drmmmer

1 Laelequin fish

Bluge devil

Mugpic pereh

Zebra ish

udenck
Brown-spasticd W risse
Bluc-throaed swrasse
Preny polly

Maor wrasse

Russy winase

Western warrih
Yelbowstripe leatherjuchel
Horseshoe leatheriavket
Starssiripes leatherjieken
Blie-lmed lesthergacke)
Rough leathenache
Dewen™s leatherjacher
Toathbrush leathergache(
Blue-tuiled kanderjacket
Western talnt

Western fooballer
Mean densiy 43,1
Gironge 4

Herrinue enle

Senator swrusse
Victarian sealylin
Noonlightuer

Ruinhiw cale
Sunakoskin wrisse
BRlack-spotled wiasse
Shaw’s cowlish
Long-rityed wead whiting
Weed sliiting

Peneil weed whiting
Muain density 13.3
Group §

Oringe-lined hidlseye
Common bullseye
Southern hokalish
Noarlunga hilidish
Mean densiy 39,1
Total density 1233

Scienhfic aunie

Noewnsdew (obus vadend ivniest

Dinsofostes dewoni

Spedvvvena govacholun o

Seorpes aequipnnis
Sconpin gevneduinn
Cacsiopeiva lepidopten
Cuesiapemed rosonr
Enapiosas aenratns
Avripns g

Pvacdocarans kendey
Cpenvichtlvs Vhamign
Sillago sc lombaekii
Siltugnroches pum tita
Paeindocarans wricldi
Papiguah g scllnwsnrmensis

Actwcrodus gonklit
Prentacenipsis coenrvitoston
Dactslophion i vivricans
Kipionns sedicvani
Otfrin clentey
Paruplesiops arclecagris
Chedmbaciying wigryes
Citelfu zelra
Coirollor ivicaspning
Natolulris pen-ilis
Nawolubens e tracay
{atalubras catraniice 1
Oplahednstipns icolanin
Pscadedadnas psittosadng
lewsathystins serecton
Menschenic thoy olineatn
Mewselwnia bippeciopes
Mettse bevdis veomsin
Menselvetsie palii
Seeshinichthrs ypronidvtn
Thumainappns doycni
Aeanthaluteres vitiver
Lubadnhtlny cvanous
Clclmenops curteosiin
Neanvpi obliyting

e ety
Pictibabrus fatichoins
Pariwt vis oo

Telowdonr xexfase it
ooy aw roptifux

Fuputviec bty aopnstipns
Nastevdubrus macnlains
Avacinier anrita
Siplwnoshathus vadicans
Hualc i sontnfasc i
Siphonognafins beddhnne

Penplacriy sp,

P'eapdnerts omdtvadion
Traclinogs cotedimu it
Trachumps nocrlugene
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{a} Juvenile bluc-throated wrasse (5m depth)

(b) Juvenile black-spotted wrasse (Sm depth)
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Fig. 4 Plots of mean densities of six species of fish (numbers. 250 m°) vs depth or exposure index.
a. juvenile blue-throated wrasse, N. refricus (5 m depth only): b: juvenile black-spotted wrasse. A. maculatis at T.1 = 2z
¢ adult (> 60 em) blue groper, . gonldii; d: magpie perch, Coowigripes, 5 10 mdepth (o) 15 - 20 m depth (=);
¢: herting cale, O. cranomelas: It Victorian scaly fin, P victoriac.
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Mean density of blue-throated wrasse

Mean
dersity
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P 5,0 A plot of mean density af the Kluesthroared sy rsse
N retmcny (umibers. 250 s depth ean and esposoe
s, Zero vikues indicae @ither that misumples wen
ken (B ar 15w deptl o thase deptlin ]
combinations werd ubsent cib o Far FA 0 200m depth.

ferritovies: extending from o few 1 tensy of melres,
ey comprse herbivores, henthie catniveres and
winnivores,

Cirpup 50 cryphie or civesdwelling species, active
mainly arnight. They are planktivores or carnivores

The 55 1ish species recorded by us an the trinsecets
ale listed by group in Tahle 2 in approximite order of
decrensing (ish siae with date onomean depsities in
vectpied tronsects on sheltered (1O 21 wnd
exposed (L1 3 4) coasta. and mean skdes and
percentage ol occupied transects. | ength=lfrequency
distribufions. i some cases aguregated for particular
depths and s, of the commoner species e shown
in Fig. 3, Only twao species with -50% oceurrence in
trunsects, the blue-throwed and 1he black-spoted
wiasses. N fetictes qnd oL pacibaris showed g
significant difference in overall density on - 1he
exposare gradient (Table 2).

The averall mean density of lishes was 125.3 po
250wt (e ~0.5 7). of whicl 45% comptised
Groups 3 and 4, the benthie teeders, and 46.7"
Groups 1 and 5. which (eed mthe water colun.
Herbivorous species  (exeluding  leatherpoekers.
whieh may browse small amounts ol aleac), a subsct
of Croups 3 and 4. comprised 8 3% ol the 1o
pumber of fishes (Table 2).

Juvonifen

Juveniles o o few species apparently recruited
onto near-shore reels and were Tound in restricted
parts 0f the depth-1L1 gradient,

Blhie groper juveniles (<20 ¢m), Ao goul il werd
few and seen only at 5 depth (mean density 028
s 0.48), Blue-thrpated  wrasse Juvemles, N
tearicds. were restricted 1o depths of 5 o or less,
exeept al sheltered sites (K100 2) where they were
also abundant ae WY medepth (B 3y, A Sme depth

ST FRANCIS IS 1S )

their abundimee dectined  significantly (p0.67,
= 0.005) with increasing exposure (Figs e, 4a). In
contrast, juventles ol the bluck-spotied wrusse, -
s tederty, were tare at eaposed sites (513 4) (Fig,
AN, and at sheltered sites (X0 0 2) increased
stgnilicantly  (r=0A7: Pouis) o density with
inereasing depth (Figs 3¢, 4h). The juvenile maon
wrasse, (0 lnealatus, wis patehy, aid almost
entively resteicted (o 10 20 nydepth at FI 3 with o
mcan density ol (RS (e, 0034) (Fie. 3h) Juveniles
af the magpie pereh, € mgripes (Fig, 3a), senmor
wrisse. M fadiclavius (Free 3d) and sealylin, £
Vet foe were anly Tound in depths of 5 moor Tess,
whereas Juveniles ol the  moonligher, 1.
sevhoscfatnd CU1g. 3 were seen anly at HO i depith
al Ll 0 3. and juventles of the wester tlma, €
ctwiosts, only ar 15 20 m ot 11— 2 (kFig3l),
Juvemle nagpic perch, 0 rripes. and - harbe
perch, €0 rason. werd few and rarely seen.

Post-freveniles el Acdilrs
GROUPS 1 20 (PR AGICMID=WATT R SIPTTIES. SANIY
HOETOM 5141 s)

The common speeics, sei sweep, S, acq s,
and barber perch, € saser, were seen in smull (o
farge wroupy at all depths und exposures, A ey
species showed npparent preferences for particular
exposures. has, silver frevally, # denten, and
hutterly perch, € fepidopiora, were seen only
reduced water movements. cither on sheltered coasts
or deep (20 m) on exposed coasts; fwo farge sehouls
(mean size 100) in Petrel Bay aceounted for the high
densities at 11 2 (Table 20, The long-finned pike.
D Aewani, ocewrred only on exposed shores (F1 -
o4

Ol wives, £ wimargs, were m low abundance at
all depths and exposures (mean density 0.8 s, (,2).
exeept for five schools tmean size 323 s.e 3.4 w10

W, 1 0-3

Fwo o species were seen only dn restrieted
geographic locations; the luderick, €. ficispicdati.
oI western SE Prancis [oand the blue morwong, A
velerreiemiest, in castern Petrel Bay, (iher species
Were oo uncommaon o drawy any lerences aboun
their distribution patterns.

CIROU 3 (ABOVE=CAROPY, RELT=0WELLING SITCES)
el habitals il the stiudy sites were damated by
species i this groupe Some home-ranging species
(ldgar of ol 1OR2, Barrett 1993) tended ws necur
uniform densities at all exposures. Fxawmples were
the scalvfin. ' vicmriae. heveing cale. €2 cyvanomdiy
(Fie, ). aned western aling, C cardosas (Fig, 3 1),
which all typically occurred o pars, The abundanee
ol the blue groper 4 gouldiil (Fig, 3a). chimged with
depth but oot exposure. While sub-adulls (200 60
) oceurred ot all depths and exposures (mean
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density 0.5 500001, the density of adults (=60 ¢m)
inercased signiticantly (o045 0,000 with
increasing depth (Fig. 4e): mean adolt densily was
(L5 (s.e. 000,

The abundanee of post-juvenile ¢ =10 ¢y blue
hroated  wrasse, N fefricus, the most abundan|
species recorded. declined  significantly (¢ 0.45:
PO001) with depth (Frg. 3) at all exposures. The
mean femalemale sex na declined significantly
(0089 POO001) Gom 12200 al S v depth o
Sl ol 20 m.

Post=iuvenile muaant wrasse. (0 Zigeofany (Fie. 31).
wyre abundant only at 200 m depthe Tlere mean
density per frinseet was 8.7 (e 1L,3) compared 0.6
(s.c 02) avall other depths (Fig. 3h): the difference
wats st feant (0 590 P00 1), Other wrasses ware
Uneommoen or restricted geowraphicilly or i depth,
The wrsses, prefly polly, D, awrntiaens. brown
spolled wrasse. A parifus. and Tosy  wrasse. I
pvaractrls. and e sersmd, western winal, L
G e (exeept forasingle record at 5 m an =4y,
were anly seen on el near the sand hine, and the
spakeskin wrasses o ongustipes. only i shallow
water (= 10 m) an breeling 1.

I'he magpie pereh. €0 nigripes (Fg. 3no), whs in
Jowy abundanee Cmean density [Ose 000 i extree
sheller (1 00, but common elsewhere, The species
showed a corious reversing pattern ol abundance in
relanon toexposare wt P11 A0 AL shallow depthy
(= 10 density decliped significantly (p 081
I 00001) will nereising exposure, bul in deeper
water (13 20 m) inereased significnntly (p=1L.738:
1= 0.005) with mereasing exposure (g, dd). The
fwo st common  leatherjockets,  vellow-striped
lentherjacket. AL flavelinealato (Fig. 3j), ood
horseshoe featherjacket. M hippocrepis (kg 3k
aceured ntall depths and exposures, and usaally
i, Ehe Former was s i eatretie shelter (- )
and below HOm depth (mean density 007 s, 0.3, bl
ahundunt elsewhere (mean density 44 s.ec 007 The
Jarter was rare inoextreme exposure (10 4y bul
cammon  elsewhere, The  thid=maost - common
ledtherjackel. stars and stepes leatherjacker, M,
Ve, wals restreied Lo steong exposure (=1 3
Ayat =10 e depth, except Tor onesichting elseswhere,
The dusky morwong, £ nigeicany, wils seen only
Petrel Bay, and conversely. the weswern foothaller, N
thiiguy. was almost enueely restncted o exposid
coasts (F1 3). The webra Bish, GF =eha (Mg, )
wiis ulmost omnipresent e low nomhers (mean
(_lﬁ_'j]‘-ull)‘ Pl rrysegt Y1 s 0L5) CReept o fwe l:|l"\_'c
schuols (mean size 700 at S wdepth ot BF - 4 The
sibver dronmnen & svdioevenns, veeurred alall
depths and exposures i small o lirge grotps.

COREL I b SF O ANGPY RA-=00N 11114 ST (=)
The bluek-spoted weisse, L e iletos (Eae el

was i low density atalb depths and exposires (mean
densily 08 s 003, exceptal L O 2at 100 20
m where mean  densities (7.3 e 7)) were
swepicantly Figher (0430 0001 The senaror
Wiasae. M laticlevigs (Fig, 3d), was solitay o i
paars, and the moonlighler, 77 sexfusciatmm (12, 3q),
Waks nsually inosmall groups: neither showed any
patiern along depth or expose gradients.

Soalvfing Poovictoriae. and herving cile, ¢
cvanumetas (Uige 3m), were most abundant af 5 m
depth and both declined  significantly (r 0 32:
P05 e eich casey with depth (Fig. 4e.h. The
abundanee of herring cales €4 cyanomelas, was
stutnbicantly correhied  with Zchlomier biomass
(r 0300 P<0.05),

CROUTE A (CRYPVIE AN CAVE =W || NG SPEEHS)

The two species of huladish (Fie 3p) were botl
fargely restricted 1o 5 12 m depth range. hul a
different exposures. 'The southern hulufish, 7
vl e Wis mostabundant gt =1 1 2oand
the Noarlunga hulalish, 7 nocarfiengae, ol 1l - 3 4
(Tuhle 2) nearentranees (o caves nieunder overlangs.
Sehouls waere monospecific, except ofl” Smooth 1.
where mived sehodls were present.

Discussinn

Traphic Ceganisation

Our tecogition of ceological groups Based on
beliyionr and  (roplie  ealegorivs 15 an over-
simplification. First. the dict o some species changes
with siee (g some juvenile herhivares may foed on
ampliipods ) (o TORO); seeond, some speeies such s
silver revally. P2 denees may switch belween benthic
and ondd-sarier Teeding Otassell TOR3): and thivd, iy
Species 1o small estent fransgress feeding cutegames
Ney erthwless, e seoups are ioasetul coneeplual ail tor
defining the strneture of fish assemblioges and for inme-
site pomparisons. The categories we nse aie brodly
similar 1w those geed by Flarmelin (1OKK) for the
Mediterranean, although fishoin dilTerent categones m
e watees probably ingle mare e ne e
Meditrundim due o the hamogenising Clfeer ol
stropieer waler movement on sabtidal fabitae on
southiern Australinn cousts (SAS. pers, obs, ),

The so-called wifshore island effeet” (Chnat o af
FORF s characterised by goreaer abundanee of Tuh
species and andividuals campared svith memband
consts. Total mewr densitics: ol fishes (=05 m-)
which we have pecorded, e near the upper Hinir of
those recorded by Brimden of ol (195G) o1 he
[rvestigator Groap ol Islunds i the castern Cogal
Austrnlion Bight (ramge 000 0600 ") aned similar to
thuse of Burrett & Ldear (1993) for the Kent Group
1 Bass St (=05 m ) and Russell Cr77y Tur Gt
[ nordhieen Nesv Zealand (upe e 2o -0 O hie
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sunth-casters Adstialian maindand  coust sl
demsahies are much lower In i eastern Vivtor
(Cape Howe o Gabo 1) mean densitics were 819,
ni Chddmumds o gl 2000 m central Vietors they
ranged fror 003 O 1 gbdinuds ez el 2000,
Fdmumds 2002) and m northern Tasmania from O 14
0.2 0 (Borren & Edgar 19932 Barrent & Wileos
20000). The lhnestone patch reels o sonth wes)
Westernt Australie had higher densities of 0.8
(Froward T982), bul in (hat stody the sl mamly
sheltered o the patch reets wd Ted i surrounding
scagrisses Overall the St Francis 1sles vank bigh,an
teems of Tish abandance. with other eich 1emperate
Australasian regions,

Acomparative examimnion af the ccologic-iraphic
groups ol lsh (Jones TONN) G0 various sites in
Adstrausul snggests the sourde of this richness, Iy
Rywsells (1977) sludy im New Zealimi, open witler
feeders. with o luge subtropical companent.
camprised  78% amd  benthie feedees 13%0 ol
wmndividuils, whareas on the Tasmaniin nadmland
open waler feeders averaeed ouly 42% and benthi
leeders 38" af” the il (Barret) & FEdgar 1993,
Cunversely mthie kent Group open water feeders
comprised —-70% due Largely o the ngh ahundanee
o barber perch, €0 pasor. Opens waler Jeeders
comprised a high praporton (67 — 72%) m cuslerm
Victoria and Wilsons Pronontory (which hoas o 1ish
Fauna similar o that of the Kent Groap). but i Tow
propoction (12 8% elsewhere witl low overall
densihies. The Isles o SU Francis. with nearly eygul
abundances of open warer feeders and  beothic
fevders, wre thus relively high in hoth (raphic
croups, Teis apparent that much of the viriation in
abindance between Tocalions in Australusia is due (o
dilTerences 10 numbers of open water feeders, wathet
thing 1o benthic feeders. Why is this so?

Oflshore iskinds ae swept by occan carrents aid are
somelimes regions of Tocal opwelling. so fhot Jocsl
pslund - reels can caplure the producton ol Lkpe
strrounding aceanic ey (see Okey of of 2008). The
cithanced tmport of carhon nat anly sipparts i
preased nuinber o open sater feeders, but glso
tereases seeondury and tertary production: it
resident awma ofreets (Menge of of. 1997 Thus, our
Groups L 2 und 30 represenbing  plunktivores,
cirnivores intd sall buttom mmmzrants. depend largely
o aarhon nmports fram  the surroundimg seus oy
adjacent seagrasses and simddy hottons. whereas heathic

feeders (Groups 3. 4) depend on the productivivy of

logit) reels, atbeit enbanced 10 some extent by occamy
unparts (Bray ¢ o T951), The often steepls sloping
shores ofoltshore islands may also Lvoue planktivores
uy they pron ide somie shelier close o shore

A subset of beathie feeders, the herbinvares. hus
recenved mord attention  than other groups i
Atlstralosin. Jopes & Anceew (1990) reeotded 19+

A4 ol fishes s herdvivores an [ogy sites 1o south
vastern Austraha and northern New  Zeslund
whereas Russell (1977 vecorded only 3" ay
herbivores. and Barrert & Ldear (1995), Barrett &
Wilcon (2001} and Edimuands (20021 mmid Ednruds e
al (2000, 2001) S-10" Tor Vieloman. northern
Lsmanian and Bass Stail Island soes, and = 1% T
southern Tasmanin, Chy omean value of /8% s
therelore aboun avermee Tor Wwinperate reefs, aid
stupgesls thal herbivores do nol contribute fo the
ullshore 1sland effeer.

An dliemative, nov-eielusive explanstion for the
off=share skand eftect” s that shing s moch more
wlense vn munnkind  cossts and redpees  the
ahundanee ol lishes on coastal reels. AL present.
Nuyts Archipelago s liehly fished with an aonmd
ke of - 3 ol blue-thyouted wigsse (A Suer pers,
commi. ), Recreational Gand 1o a small extent spaar)
lishing is cenerddly common on nwinland eoasts and
targets  reel dwelling  camivares  and  some
ammivores. bul ds yet we have no data on abundance
ol el lishes or the mlenst of ceercitbional Hrhimg
on adpscent mamland coasts Tor evaluabng  this
alternative hvpothesss.

Species. Abpwdamee Patorns

While minny lests on southern Austealion Gshes
(see ghove) wive goealitalive ntormution on depth
and exposire preterences ol juveniles and adults,
fhyis in the first steh quantitatis ¢andysis forsouthery
rocky vousts. In particulur our dota on juvenile and
adolt abondances ol the numerous species i the
Lmily  Lubridae suggest pmerohabitat parbitianing
hetween  thepr,  although  we  cinnot  strict]y
disbinguish between  hubilal preferences  and
difterential survival of randomly seithing juseniles
{sce Connell & Jones 1991 L Juveniles of the blue-
theoated wrasse, N etrens, the black-spoted
weasses A ameendlapese and the maon wrasse, (.
fincofaens. cacl oceupied dilferent parts of the depth

exposure gradients. The ocenrrence ol othe
wedsses Oily dt or pear the sandline may rellect their
use ol reefs 1of sheler and gdfacent samdy o
seagrass fabinars for feediing (see Howard  J989:
Fdgar ef adc 19993 Our limited dats on the shallow
habal of juvenile hlue groper, 4. gopldii. supports
nurother suevey fmdmgs (uipubhshod data) that this
species recruits into very shallow (= 2 m depth)
rocky habitat o sheliered cousis. not sampled i this
study. Size-Trequency and abundanee data (Fige. 3a-c.
Figs ae, 5) or the bluc-throated svrasse and the blue
groper. und changimg ses matios Tor the Torme
species. suggest that ther juventles reernit into
shallow, mainly shelered. macro-uzal Tabitats. und
with nerensing size migmte (oo adjacent deeper
water. Diffevential juvenile and adult habitats are
well known e many fishes (Gillanders ¢ af- 2003).
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Fxplmations of species’ abundunce paticrns an
depth and exposure gradients for other species e
speculative although some principles are known, As
noted by Ross (1980), when ishes co-emist
ara, food und then habitat are the reaourees most
commanly  partitioned  between them. Thus, the
dilferemial occurrence ol Tunctionally  related
specics, seh as lealherjachets und  hualindishes
respectively, at partieulur depiths and exposnces may
be due o hubitat pariiionmge hemween species. an we
live suggested tor some wrasses. Changes in
abundunce ol species wali depil or exposare may
reflect changes in abhondanee presence of s
preferred Tood. g, the heremg cale and ats preterred
dict, Echlonia, (see Andresw & lones 1990: Janes
1999), chinges i habiat cpe magme pereh (see
Connell 2002 Curley et of 2002), or in lapozrmlig
complesity eogs the sealyfing which is dependent on
the presence ol shelrer holes (see Norman & Jones
1984, Lineoln Smith & lones 1995),

Overall,  ns <hown by onr speculualions,
understindimg o the ceology of most tempenne reef
fishes s sl primitive, and much reseorch needs o

be done i marine saneneries are e be aptimally
weptilicd sond sited within o minaiged  mime
CUsVSICH.
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